Antagonism of discriminative stimulus effects of delta(9)-THC and (R)-methanandamide in rats.
In previous drug discrimination studies we observed surmountable antagonism by Delta(9)-tetrahydrocannabinol (THC) in the presence of constant doses of SR-141716 [N-(piperidin-1-yl)-5-(4-chloro-phenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-pyrazole-3-carboxamide] (0.3 and 1 mg/kg), but there was only marginal evidence for surmountable antagonism with combinations of SR-141716 and (R)-methanandamide, a chiral analog of the endocannabioid anandamide. Here we examine antagonism where the cannabinoid CB1 receptor agonist [Delta(9)-THC and (R)-methanandamide] dose is held constant (i.e., the training dose) and the antagonist {i.e., SR-141716 and AM-251 [N-(piperidin-1-yl)-5-(4-iodophenyl)-1-(2,4-dichlorophenyl)-4-methyl-1H-pyrazole-3-carboxamide; 2 ml/kg]} dose varied. We also tested the cannabinoid CB2 receptor antagonist SR-144528 {N-[(1S)-endo-1,3,3-trimethylbicyclo(2.2.1)heptan-2-yl]5-(4-chloro-3-methyl-phenyl)-1-(4-methylbenzyl)pyrazole-3-carboxamide}. Different groups of rats were trained to discriminate between vehicle and three different doses of Delta(9)-THC (1.8, 3, and 5.6 mg/kg, presumably reflecting different efficacy demands) as well as 10 mg/kg (R)-methanandamide. Dose-generalization tests involved different doses of the cannabinoid CB1 receptor agonists. Antagonist tests varied the dose of the antagonist (range: 0.1 and 3 mg/kg for SR-141716 and AM-251, and 1 to 10 mg/kg for SR-144528). SR-141716 and AM-251 doses dependently blocked the agonist-induced discriminative stimulus effects. SR-141716 tended to be slightly more potent than AM-251. The effective dose 50 (ED(50)) of SR-141716 was higher in the 5.6 mg/kg Delta(9)-THC-trained group relative to the two other Delta(9)-THC-trained groups. The cannabinoid CB2 receptor antagonist SR-144528 combined with the training dose of 1.8 mg/kg Delta(9)-THC, as well as when combined with the training dose of 10 mg/kg (R)-methanandamide, did not markedly change drug-appropriate (agonist) responses. Data support that the discriminative stimulus effects of (R)-methanandamide and its overlap with the Delta(9)-THC cue are, indeed, CB1 receptor mediated events as revealed in antagonism tests with the selective central CB1 receptor antagonists SR-141716 and AM-251. The activation of cannabinoid CB2 receptors appears to be insignificant for these discriminations.